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The thematic plan of practical lessons

1. Dental pulp. Notion. Clinical-morphological data of the dental pulp. Notion of physiological apex, anatomical/radiological apex. Physiological pulp changes in senescence and pathological conditions. The parameters of the electrical excitability of the dental pulp in normal and pathological conditions.

2. Inflammation of the dental pulp (pulpitis). Notion. Etiology and pathogenic mechanism in the onset and evolution of pulpitis. Classification of pulpitis: WHO, IMSM, M.Gafar and C.Andreescu, American Association of Endodontics (AAE) and European Society of Endodontics (ESE).

3. Acute forms of pulpitis (acute focal pulpitis, diffuse). Clinical picture. Morphopathology. Positive and differential diagnosis.

4. Chronic forms of pulpitis (fibrous, gangrenous, hypertrophic chronic pulpitis) and chronic exacerbated. Clinical picture. Morphopathology. Positive and differential diagnosis.

5. Biological methods of treatment. Direct and indirect capping. Indications and contraindications. Stages of direct and indirect capping. Remedies and medicinal substances used, the mechanism of action.

6. Methods of partial preservation of the dental pulp. Vital amputation. Indications and contraindications. Techniques and medicinal remedies used.

7. Notion of pulp regeneration. Indications and contraindications. Methods and techniques.

8. Surgical methods of pulpitis treatment. Vital extirpation. Indications and contraindications. Operating times.

9. Amputation and devital extirpation of the dental pulp. Indications and contraindications. The technique of amputation and devital extirpation. Medicinal remedies used (arsenic and non-arsenic paste) and their mechanism of action.

10. Methods and techniques of mechanical preparation of the endodontic space. Instruments. Consecutive stages. Determination of working length.

11. Magnification of the operative field in endodontics. Devices and their features. Methods and techniques.

12. Irrigation and disinfection procedures of the endodontic space. Medicinal remedies used and their mechanism of action.

13. Root canal obturation materials. Classification. Physical-chemical properties.

14. Root canal obturation techniques.

15. Errors and complications in the diagnosis and treatment of pulpitis. 
Terminology and glossary
Dental pulp - is a tissue of mesenchymal origin, a connective tissue, soft consistency, is protected inside the tooth, in cavities that respect the external shape of the tooth.
Pulpitis - inflammation of the pulp tissue produced under the action of a pathogen, summing up all the reactions of defense and adaptation of the pulp to the harmful action of the pathogen
Direct capping - is the therapeutic method of dressing the dental pulp discovered with a non-irritating substance with anti-inflammatory and dentinoneogenetic action.
Indirect capping - is a therapeutic method especially indicated in the treatment of cavities with exposed dentine resulting from the treatment of caries.
Vital amputation - is a surgical method that involves removing the coronary pulp after its desensitization by anesthesia, and preserving the root pulp alive under a dressing with histophilic qualities.
Vital extirpation- is a surgical method by which the coronary and radicular pulp is completely removed after its desensitization by anesthesia.
Non-vital (devital) amputation - is a surgical method that involves removing the coronary pulp after chemical desensitization, keeping the root pulp, necrotic and mummified.
Non-vital (devital) extirpation - is a surgical method by which the coronary and radicular pulp is completely removed after chemical desensitization.
Arsenic trioxide - a chemical substance with a necrotizing action on vital tissues, presented in the form of: powder (crystals), arsenic paste, arsenic fibers, dosed granules.
Arsenic paste - contains arsenic trioxide, contact anesthetic (cocaine, dicaine) thymol, a pigment and lanolin or carboxymethylcellulose as vehicle.
Non-arsenic paste - paraformaldehyde-based preparations used in chemical desensitization, which are maintained after application for 10-15 days. These preparations also mummify the pulp. Ex. Toxavit, Pulpatoxin, Pulpex.
EDTA - ethylenediaminetetraacetic acid, has chelating properties that allow the removal of residual dentinal detritus, by solubilizing its inorganic component. It can be used as a gel or a 17% aqueous solution.
Smear layer (remnant dentinal detritus) - is an adherent irregular amorphous layer composed of organic and inorganic components such as odontoblastic processes, microorganisms, pulp tissue and inorganic matrix of dentin.

Sodium hypochlorite - an antimicrobial agent, introduced by Coolidge in 1919, the effective antimicrobial concentration is between 0.5-5.25%. The volume of irrigant that can be placed in the root canal is small and can be quickly inactivated, so replacement and agitation is necessary for maximum efficiency.
Sealant - cement for root filling, used in combination with a semi-solid or solid filling material.
Epoxy resin - material presented in the form of paste and cement, with satisfactory sealing and chemical stability, it is difficult to remove from the root canal so it is used in combination with gutta-percha cones.
ZOE - Zinc oxide and eugenol cements have an excellent sealing quality and are bacteriostatic. These materials are not used under composite resins, as eugenol prevents the resin from polymerizing and the acid dissolves the liner. It is also contraindicated under fillings with light-curable compomers and CIS.
Glass ionomer cement - contains radiopaque and photosensitive sodium fluoroaluminosilicate glass powder, a liquid with an aqueous solution of polycarboxylic acids, HEMA and a photoactivator. According to the classification elaborated by J. McLean (1988) there are 4 types of CIS corresponding to the indications of use. Type IV CIS are intended for root canal obturation.
Calcium hydroxide - an antiseptic with bactericidal effect, with multiple uses in endodontics (intracanal canal antiseptic, pulp capping, dentinal remineralization, apexification, permanent obstruction of root canals).
MTA - Aggregate Trioxide Mineral, used in the therapy of maintaining pulp vitality (direct styling, pulpotomies).
Gutta-percha - is a solid material, a crystalline polymer whose consistency varies with temperature. Contains 60-75% zinc oxide, 20% gutta-percha, the residue being resins, wax or metal sulfates. It becomes plastic at 64 ° C and dissolves with chloroform, halothane, xylol, turpentine.
Lentullo needles are endodontic tools of choice for the introduction of plastic materials into the root canals. It is also called spiral filler or paste carrier, due to its ability to transport the paste into the root canal. They are made of stainless steel, like an inverted coil. They are very elastic and flexible. They can be operated manually (Handy-Lentullo) or mechanically with the contra-angle piece at a conventional speed.
Spreaders - are conical endodontic instruments with smooth surface and round section, sharp tip, made of stainless steel or nickel-titanium. They can be classified in spreaders A, B, C, D according to the dimensions of the accessory dropper cones, according to the peak diameter of 10 hundredths of a millimeter and from 15 to 40. According to the shape of the handle, the spreaders are classified into finger-spreaders and hand spreaders. They are used in the lateral condensation of hot and cold gutta-percha.
Pluggers - are cylindrical tools with a smooth surface, round section and beveled tip. They are made of stainless steel or Ni-Ti. Depending on the grip handle, it is classified into finger-plug and hand-plug. According to ISO standards, they have a size of 30, 40, 50, 60 hundredths of a millimeter at the top. The length is 21 mm. They are used in the vertical condensation of hot and cold gutta-percha.
Theme nr.1 Dental pulp. Notion. Clinical-morphological data of the dental pulp. Notion of physiological apex, anatomical/radiological apex. Physiological pulp changes in senescence and pathological conditions. The parameters of the electrical excitability of the dental pulp in normal and pathological conditions.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with the morphological structure of the dental pulp. Pulp changes in age aspect.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.

Verification questions

1. Anatomy of the dental pulp.

2. Histological structure of the dental pulp.

3. The fundamental substance, its composition and functions.
4. Dental pulp fibers and their functions.

5. Vascularization of the dental pulp.

6. Dental pulp innervation.

7. Dental pulp functions.

8. Dental pulp changes in age aspect.

9. Dental pulp changes in pathological conditions.

10. The electrical excitability of the dental pulp in norm and pathology. Pulp excitability parameters in norm and pathology.
Homework

1. Write in the form of a diagram in the workbook the histological structure of the dental pulp. 
2. Describe the functions of the dental pulp. 
3. Write the pulpal excitability parameters as a table. 
4. Solving the tests (bibliographic source no. 12 - Test collections)

Annotation

Dental pulp - is a tissue of mesenchymal origin, a soft connective tissue, it is protected inside the tooth, in cavities that respect the external shape of the tooth.

The histological structure of the dental pulp

At the level of the dental pulp, 4 zones are defined:

The zone of odontoblasts, located at the periphery of the dental pulp

Weil's subodontoblastic zone, better represented at the level of the coronal pulp

The cell-rich zone, where the number of cells is increased. It is better represented at the level of the dental crown.

The central area of the dental pulp, characterized by the presence of blood vessels and nerves

Functions of the dental pulp: The pulp has four functions:

· dentin formation

· dentine nutrition

· innervation of the tooth

· tooth protection

Pulp changes in pathological conditions

        Informative phenomena can cause a stimulation of odontoblast activity, causing the formation of reactive dentin. Reactive dentin can be elaborated in inflammatory situations and by subodontoblastic cells differentiated secondarily into neoodontoblasts. Chronic inflammatory processes can cause osteoclase-type dentine resorptions, under the action of chelating substances and proteolytic enzymes of cellular origin. At the same time, traumatic factors can induce an inflammatory cell infiltrate at the pulp level. Inflammatory cells, through the elaborated substances, modify the metabolic action of the pulp cells. Changes in blood flow through increased blood pressure or nerve spasm cause the capillary system to dilate. Under the action of increased pressures, plasma filtration through the capillary wall increases. Permeability causes the condition and edema. Edema in turn induces changes in the physico-chemical properties of the fundamental substance.

Electroodontodiagnostics (EOD, EOM)

          Electroodontodiagnostics (EOD, EOM) is the determination (measurement) of the threshold excitability of the nociceptive (pain) and tactile receptors of the tooth pulp following their excitation with electric current. The pulp of intact teeth reacts to electric current from 2 to 6 µkA (Rubin et al., 1949-1969). In the case of some pathological processes in the teeth and neighboring tissues, the excitability threshold of the nerve receptors changes as a result of the inflammatory processes. EOD is used for diagnostic and differential diagnosis purposes in case of caries, pulpitis and periodontitis, and allows checking the effectiveness of the treatment carried out. In case of diseases of the teeth and the surrounding tissues, the excitability threshold of the nerve receptors of the pulp decreases. If the excitability of the pulp decreased from 7 to 60 µkA, then the coronary pulp is affected, from 60 to 100 µkA — the root pulp is affected, from 101 to 200 µkA — mortification of the pulp and involvement is noted.
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Theme nr. 2 Inflammation of the dental pulp (pulpitis). Notion. Etiology and pathogenic mechanism in the onset and evolution of pulpitis. Classification of pulpitis: WHO, IMSM, M.Gafar and C.Andreescu, American Association of Endodontics (AAE) and European Society of Endodontics (ESE).
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: To study the particularities of pulp inflammation, classification, etiology and pathogenesis of the dental pulp.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Pulpitis. Notion. Etiology of pulpitis.

2. Pathogenic mechanism in the onset and evolution of pulpitis.

3. Classification of pulpitis according to WHO, Moscow Institute of Medicine and Dentistry ,,I. Semasco", E.M Gofung, M. Gafar, C. Andreescu. American Association of Endodontics (AAE) and European Society of Endodontics (ESE).

4. Diagnostic methodology in pulpitis.
Homework

1. Write in the form of a diagram in the workbook the classification of the pulpits according to several authors. 
2. Describe the morphopathogenesis of the pulpits. 
3. Solving the tests (bibliographic source no. 12 - Test collections).
Annotation

Pulp inflammation is the totality of reactions and adaptation processes, it takes place in the pulp in a sequence of phases, as a result of the action of a pathogen.

The sequences of pulp inflammation include:

· Biochemical reaction (formation of chemical mediators: histamine, leukotoxin, exudin)

· Local vascular reaction (hyperemia, stasis, increased permeability of the vascular walls)

· The cellular metabolic reaction (in the beginning the intensification of the functions, then their gradual diminution and even the stopping of the cellular activity)

· The formation of the serous infiltrate (plasmexody, the release of molecular water through the depolymerization of the fundamental substance)

· The formation of purulent infiltrate (consisting of extravasated blood cells, bacteria and pulp cells)

· The appearance of degenerative phenomena, necrobiosis processes and pulp mortification

Etiology and pathogenesis of pulpitis:

External pathogens:
1. Physical: thermal, traumatic.
2. Chemicals: acids, bases, oxidizing substances, heavy metals.
3. Microbes: bacteria, fungi, viruses.

Internal pathogens:

1. Dysmetabolism.

2. Avitaminosis.

3. Endogenous intoxications.

Classification of Pulpits: WHO

K 04.0 Pulpit

K 04.00 Early (hyperaemia)

K 04.01 Acute

K 04.02 Purulent (pulp abscess)

K 04.03 Chronicle

  K 04. 04 Chronic ulcer

K 04. 05 Chronic hyperplastic (polypous)

K 04. 08 Other types of popular pulpitis

K 04. 09 Unappreciated pulpitis

K 04. 1 Pulp necrosis. Gangrene of the thigh

K 04. 2 Pulp degeneration. Denticles and pulp petrification

K 04. 3 Incorrect formation of hard tissues in the pulp

Classification of Pulpits: IMSM «I.Semașco»

1. Acute pulpitis • Focal • Diffuse

2. Chronic pulpitis • Fibrous • Gangrenous • Hypertrophic • Aggravation of chronic pulpitis

3. Conditions after partial or total depulping

Pulpitis classification: M.Gafar, A.Iliescu

1. Acute pulpitis

a) Serous: - with limited lesions: acute partial or coronary serous pulpitis; - with extended lesions: total acute serous or corona-radicular pulpitis;

b) Purulent: - with limited foci: partial or coronary acute purulent pulpitis; - with extended foci: acute purulent total or corona-radicular pulpitis;

2. Chronic pulpitis

a) Closed (without communication with the outside); - chronic closed pulpitis proper; - chronic hyperplastic pulpitis or internal Palazzi granuloma.

b) Open (communication with the outside): - ulcerative; - granulomatous (polyposis).

Classification of pulpal and periapical diseases according to the American Association of Endodontics, 2017 and the European Society of Endodontology (ESE)

PULPAR DIAGNOSIS

Healthy pulp is a clinically diagnosed category in which the pulp has no symptoms and responds normally to pulp tests. Although the histological features of the pulp are abnormal, a clinically defined healthy pulp shows a mild or transient response to the cold heat test lasting no more than one to two seconds after the stimulus is removed. A preliminary diagnosis cannot be established without a comparison of the tooth in question with the adjacent and contralateral teeth. It is best to test adjacent and contralateral teeth first so that the patient becomes familiar with the experience of normal cold responses.

Reversible pulpitis is based on subjective and objective findings indicating that the inflammation is transient and the pulp tends to return to normal following appropriate management of the etiology. Discomfort occurs when a stimulus, such as cold or sweet food, is applied and disappears within seconds after the stimulus is removed. Typical etiologies may include exposed dentin (tooth sensitivity), caries, or deep restorations. There are no significant radiographic changes in the periapical region of the tooth in question and the pain is not spontaneous. After management of the etiology (eg, caries removal and restoration; coverage of exposed dentin), the tooth requires further evaluation to determine whether the “reversible pulp” has returned to a normal state. Although dentinal sensitivity itself is not an inflammatory process, all the symptoms of this entity mimic those of a reversible pulpitis.

Symptomatic irreversible pulpitis is based on subjective and objective findings indicating that the inflamed vital pulp is incapable of healing and that root canal treatment is indicated. Features may include acute pain on thermal stimulus, persistent pain (often 30 seconds or more after removal of the stimulus), spontaneity (unprovoked pain), and referred pain. Sometimes the pain can be exacerbated by changes in position, such as lying down or bending over, and over-the-counter pain relievers are usually ineffective. Common etiologies may include deep caries, extensive restorations, or fractures that expose the pulp tissues. Because the inflammation has not yet spread to the periapical tissues, teeth with symptomatic irreversible pulpitis may be difficult to diagnose, resulting in no pain or discomfort on percussion. In such cases, dental history and thermal testing are the primary tools for evaluating pulpal status. Asymptomatic irreversible pulp is a clinical diagnosis based on subjective and objective findings indicating that the vital inflamed pulp is incapable of healing and that root canal treatment is indicated. These cases show no clinical symptoms and usually respond normally to heat tests, but have deep lesions or caries that could result in further exposure after removal.

Asymptomatic irreversible pulpitis is a clinical diagnosis based on subjective and objective findings indicating that the inflamed vital pulp is incapable of healing and that root canal treatment is indicated. These cases show no clinical symptoms and usually respond normally to heat tests, but have deep lesions or caries that could result in further exposure after removal.

Pulp necrosis is a clinically diagnosed category that indicates the death of the dental pulp, requiring root canal treatment. The pulp is unresponsive to pulp tests and is asymptomatic. Pulpal necrosis itself does not cause apical periodontitis (pain on percussion or radiographic evidence of bone breakdown) unless the canal is infected. Some teeth may not respond to pulp tests because of calcification, a recent history of trauma, or simply because the tooth is unresponsive. As previously mentioned, all tests should be comparative in nature (eg, the patient may not respond to thermal tests on either tooth).

The previously treated tooth is a clinically diagnosed category indicating that the tooth has been endodontically treated and the canals are filled with various filling materials other than intracanal medications. The tooth usually does not respond to thermal or electrical pulp tests.

The previously initiated therapy tooth is a clinically diagnosed category indicating that the tooth has previously been treated with partial endodontic therapy such as pulpotomy or pulpectomy. Depending on the type of therapy, the tooth may or may not respond to pulp testing modalities.

APICAL DIAGNOSIS

Healthy apical tissues are not tender to percussion or palpation, and radiographically, the lamina dura surrounding the root of the tooth is intact and the periodontal ligament space is uniform. As with pulp testing, comparative testing for percussion and palpation should always begin with healthy teeth as a reference for the patient.

Symptomatic apical periodontitis is inflammation, usually of the apical periodontium, producing clinical symptoms involving a painful response to biting and/or percussion or palpation. This may or may not be accompanied by radiographic changes (ie, depending on the stage of the disease, there may be normal width of the periodontal ligament or there may be periapical radiolucency). Severe pain on percussion and/or palpation is a strong sign of a degenerating pulp and root canal treatment is required.

Asymptomatic apical periodontitis is inflammation and destruction of the apical periodontium of pulpal origin. It presents as an apical radiolucency and has no clinical symptoms (no pain on percussion or palpation).

Chronic apical abscess is an inflammatory reaction to infection and pulpal necrosis, characterized by gradual onset, little or no discomfort, and an intermittent discharge of pus through an associated sinus tract. Radiographically, there are typically signs of bone destruction, such as a radiolucency. To identify the source of the draining sinus tract when present, a gutta-percha cone is carefully placed through the drainage hole until it stops, and then an X-ray is taken.

Acute apical abscess is an inflammatory reaction to infection and pulp necrosis, characterized by rapid onset, spontaneous pain, extreme sensitivity of the tooth to pressure, pus formation, and swelling of associated tissues. There may be no radiographic signs of bone destruction, and the patient often experiences weakness, fever, and lymphadenopathy.
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Theme nr.3 Acute forms of pulpitis (acute focal pulpitis, diffuse). Clinical picture. Morphopathology. Positive and differential diagnosis.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with the clinical symptoms of acute pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Classification of acute pulpitis.

2. Methods of examination and diagnosis of acute pulpitis.

3. Symptoms of acute pulpitis.

4. Clinical picture of acute focal pulpitis.

5. Differential diagnosis of acute focal pulpitis.

6. Clinical picture of diffuse acute pulpitis.

7. Differential diagnosis of diffuse acute pulpitis.

8. Radiological examination in acute pulpitis.

9. The relationship of teeth with local anatomical structures.
Homework

1. Write in the form of a diagram in the workbook the clinical picture and the differential diagnosis of acute pulpitis. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
Annotation

Acute focal pulpitis is the initial stage of pulp inflammation and its focus is usually located in the portion closest to the carious cavity. The duration of this process is up to 2 days. The patient complains of intense pain to all kinds of stimuli. Pain can occur spontaneously without any explainable cause. The frequency and duration of the pains vary between 10-30 minutes and do not exceed an hour, the painless period lasts several hours. The pain does not radiate, intensifying at night. On inspection, a carious cavity with softened dentine is observed, after curettage we see hardened walls and ceiling. By probing, it is a more painful portion, namely at the bottom of the cavity near the pulpal horn.

Differential diagnosis:

· of deep caries

· acute diffuse and chronic fibrous pulpitis

· inflammation of the papillae

        It is distinguished from deep caries by the presence of spontaneous paroxysmal pain, which intensifies at night, as well as by the duration of pain attacks in response to external stimuli. In acute pulpitis there are no radiating pains, the onset of pain is always less long than the painless period, which distinguishes it from diffuse acute pulpitis. Unlike the acute pulpitis of the focus, the spontaneous and nocturnal pains are not characteristic for the chronic fibrous pulpitis. The pains appear more frequently from thermal shocks, there are acute antecedent pains.

Diffuse acute pulpitis

It is an acute focal pulpitis with characteristic symptoms that last 1-2 hours, after which the inflammatory process extends into the coronary and radicular pulp and is considered as diffuse acute pulpitis. The patient complains of bouts of prolonged pain with small painless intervals-intermissions that last less than 30-40 minutes. Sometimes the pains do not disappear, but only diminish for a certain time. Persistent and long nocturnal pain from stimulants is characteristic. It is not localized, but radiates along the path of the branches of the trigeminal nerve. In the pulpitis of the upper jaw it radiates to the temporal, supraorbital region, in the mandibular region, in the teeth of the lower arch. In pulpitis of the teeth of the lower arch, the pain radiates in the occipital region, in the ear, in the submandibular, temporal region, in the teeth of the upper jaw. The electroexcitability of the pulp is reduced on the entire bottom surface of the carious cavity and on all the cusps up to 30-40 µkA.

Differential diagnosis

· acute pulpitis from outbreak

· chronic acute pulpitis

· acute apical and chronic exacerbating periodontitis

· from neuralgia of the trigeminal nerve.

· Sinusitis

· Alveolar pain.

With focal pulpitis, the differential diagnosis is made based on the duration of the pain attack, the presence of radiating pain, pain reactions to percussion. Acute and chronic periodontitis in an acute state are characterized by localized continuous pain, acute pain during biting on the affected tooth. Trigeminal neuralgia is characterized by a sharp, paroxysmal pain that occurs during feeding, talking, touching the skin of the face.
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Theme nr. 4 Chronic forms of pulpitis (fibrous, gangrenous, hypertrophic chronic pulpitis) and chronic exacerbated. Clinical picture. Morphopathology. Positive and differential diagnosis.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with the clinical symptoms of chronic and exacerbated pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Classification of chronic pulpitis.

2. Methods of examination and diagnosis of chronic pulpitis.

3. Symptomology of chronic pulpitis.

4. Clinical picture of chronic fibrous pulpitis.

5. Differential diagnosis of chronic fibrous pulpitis.

6. Clinical picture of chronic hypertrophic pulpitis.

7. Differential diagnosis of chronic hypertrophic pulpitis.

8. Clinical picture of chronic gangrenous pulpitis.

9. Differential diagnosis of chronic gangrenous pulpitis.

10. Clinical picture of exacerbated chronic pulpitis.

11. Differential diagnosis of exacerbated chronic pulpitis.

12. Radiological examination in chronic pulpitis.
Homework

1. Write in the form of a diagram in the workbook the clinical picture and the differential diagnosis of chronic pulpitis. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
Annotation

The clinical picture of chronic fibrous pulpitis

         The patient complains of paroxysmal pain in the tooth from different stimuli: thermal, mechanical and chemical. From the anamnesis, it can be deduced that the tooth hurt even before. Reflex pain occurs with a delayed reaction only to strong stimuli, as well as in case of a sudden change in ambient temperature. Probing the bottom of the cavity often reveals the presence of a communication hole between the carious cavity and the coronary cavity. Pulp probing is painful. The pulp is bleeding. Electrosensitivity is 40-60 µkA.

The differential diagnosis

          Chronic fibrous pulpitis will differentiate

· deep caries,

· from acute pulpitis from outbreak,

· chronic gangrenous pulpitis.

        Differentiation from deep caries in which a painful reaction occurs to all types of stimuli. In deep caries it subsides after the removal of the excitant, but in chronic fibrous pulpitis it persists for a while. Differentiation from acute pulpitis from an outbreak will be made thanks to a detailed anamnesis that gives us the opportunity to find that chronic fibrous pulpitis evolves over a longer period of time. The cavity of the tooth in most cases is open, probing the coronal pulp does not cause a not too strong pain or remains painless. Pain in the pulp can be declared only in case of deep probing.

The clinical picture of chronic gangrenous pulpitis

            The patient complains of excruciating pains from all kinds of stimuli. Sometimes the pains can be declared when the air temperature changes, when hot-cold air is inhaled. Pains are often absent. The patient mentions that in the past he had strong pains that subsided and disappeared permanently. A fetid odor appears. The examination reveals a deep carious cavity with a relatively large opening of the dental cavity. Adamantine has a gray hue. The probing is painless and only in the opening of the canal is bleeding and a sensation of pain determined. The electroexcitability of the tooth is very low 50-80 µkA, which testifies to the definitive necrosis of the pulp.

The differential diagnosis

· Chronic fibrous pulpitis,

· Chronic apical periodontitis.

             In the forms of chronic apical periodontitis, the existence of episodes of apical periodontitis in the past and its updates can be clarified by questioning. In the mucosa, in the region of the tooth projection, we can observe fistulas or edema. Inserting a needle into the root canal does not cause pain. The electroexcitability of the pulp exceeds 100 µkA.

The clinical picture of chronic hypertrophic pulpitis

              The patient complains of excruciating pains that occur with different stimuli. The patient frequently complains of flesh growths that bleed on any occasion. In some cases, there may be only bleeding, while the pains disappear or the pains may only occur during mastication. The examination reveals a carious cavity in the pulp with proliferative tissue. The latter can be hard or granular, which bleeds easily from any touch. Mild pain may occur. In the case of a polyp of the pulp in the carious cavity, a compact tumor formation of pink color can be observed. Her probing does not bleed and is a little painful. The reaction to thermal stimuli is not pronounced. As a rule, in the periapical portions, according to the radiographic data, no changes are found.

The differential diagnosis

· proliferation of the gingival papilla

· or the granular tissue from the periodontium,

· with bifurcation, trifurcation of roots.

           The proliferation of the gingival papilla occurs as a result of a trauma with a sharp edge of the carious cavity. To specify the diagnosis, a probe is used with which the proliferated gum is pressed, passing it on the outer edge of the carious cavity. If the source of the granulation tissue growth is the periodontium, then the deep insertion of the probe does not cause pain. Heavy bleeding may be observed and a perforation of the bottom of the coronary cavity may occur. A rarefaction of the bone tissue in the region of the bifurcation or trifurcation is observed on the X-ray.
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Theme nr.5 Biological methods of treatment. Direct and indirect capping. Indications and contraindications. Stages of direct and indirect capping. Remedies and medicinal substances used, the mechanism of action.
Place of practical lesson: University Dental Clinic nr. 1.
Time - 3 hours
Purpose of the lesson: Familiarization of students with treatment of pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Methods of treatment of pulpitis. Classification.

2. Biological (conservative) methods of pulpitis treatment.

3. The purpose of using biological methods in the treatment of pulpitis.

4. Indications for the application of the biological method of pulpitis treatment.

5. Contraindications for the application of the biological method of pulpitis treatment.

6. Notion of capping, types of capping.

7. Indications and contraindications for the use of indirect capping.

8. Indirect capping technique.

9. Indications and contraindications for the use of direct capping.

10. Direct capping technique.

11. Classification of materials used for the biological method of pulpitis treatment.

12. The mechanism of action of medicinal remedies used in biological treatment.
Homework

1. Write in the form of a diagram in the workbook the classification of the materials used for the use of the biological method of treatment of the pulpits and their mechanism of action. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests.
Annotation

              The treatment of pulpitis involves solving several problems, following several principles:

· Pain relief;

· Removal of the focus of inflammation;

· Stimulation of regenerative processes;

· Avoiding complications;

· Functional restoration of the tooth;

· Restoring the integrity of the tooth.

· Treatment methods of pulpitis according to Borovskiy E. В. (2003)

· Preservation of pulp vitality: full (biological method - direct/indirect hairdressing), partial (vital amputation).

· Depulping (surgical methods): complete (extirpation) - vital and devital. Partial (devital)

The biological method of pulp treatment.

The essence of the conservative method consists of a complex of therapeutic measures aimed at suppressing the microflora and liquidating the inflammatory process while preserving the maximum integrity of the dental pulp.

Indication 
· acute pulpitis from outbreak,

· the pulp accidentally exposed when preparing the carious cavity,

· young age,

· lack of associated conditions or acute conditions before or during treatment,

· lack of changes on the radiograph in the apex region,

· absence of allergic reactions to administered medicinal preparations,

· the tooth cannot be subjected to prosthetic treatment,

· no more than 24 hours must pass from the moment the pain appears,

· the electrosensitivity of the pulp must be 20-25 µkA,

· supra-pulpal dentin must resemble normal dentin in consistency and color,

· probing the pulp must be sensitive.

Contraindications

· age over 35 years,

· general condition - chronic conditions,

· carious cavity in the cervical area,

· periapical radiological changes,

· using the tooth as an abutment tooth in a prosthetic work.

            Indirect capping: a certain amount of pathologically modified dentin is left on the background of the carious cavity and is covered with calcium hydroxide. It is applied with the help of a button probe to the deepest part of the floor of the cavity after drying it with an air jet. Then the background of the cavity is covered with ionomer cement. Currently, the calcium hydroxide is covered with adhesive, after which a permanent filling is applied.

           Direct capping: this method provides for the application of curative obturation. The exposed pulp surface is carefully irrigated with sterile water. Calcium hydroxide and an insulating filling made of ionomer cement is applied to the exposed pulp and covered with a permanent filling. After the completion of the treatment, the patients are registered.
Bibliography
1. Course materials.
2. Borovski E. Stomatologia terapeutică. Chișinău: Lumina, 1990.
3. Andrei Iliescu. Tratat de endodonție. vol. I. Editura MEDICALĂ. Bucureşti, 2014, 1-480 pag. ISBN: 978-973-39-0773-2.

4. Andrei Iliescu. Tratat de endodonție. vol. II. Editura MEDICALĂ. Bucureşti, 2014, 481-931 pag. ISBN: 978-973-39-0775-6.

5. Mocanu Constanța, Vataman Maria. Endodonție practică. Editura Apollonia. Iași, 2000, 315 pag. ISBN 973-9333-26-5.

6. Richard E. Walton, Mahmoud Torabinejad. Principles and practice of endodontics, 3rd edition. SAUNDERS publish, USA, Philadelphia, 2002. 580 pag. ISBN-13: 978-0-7216-9160-2. 

7. Sorin Andrian, Cristian Levente Giuroiu,  Irina-Draga Căruntu,  Ludmila Lozneanu. Dental Pulp: Correspondences and Contradictions between Clinical and Histological Diagnosis. Published online, 2015 May . (https://www.ncbi.nlm.nih.gov)
8. Nicolaiciuc V. Dental pulpitis and elements of endodontic therapy. Centrul Editorial Poligrafic Medicina, 2013
9. Louis H. Berman, Kenneth M. Hargreaves. Cohen's Pathways of the Pulp. 12th Edition. 2020. ISBN: 9780323673037.
10. Бирагова А.К. Клинико-экспериментальные аспекты лечения глубокого кариеса и острого очагового пульпита с использованием комбинированных лекарственных паст. Автореф. дис. канд. мед. наук. Ставрополь, 2011
11. Roman I., Danici A. Utilizarea mineralului agregat trioxid, opțiune revoluționară în realizarea coafajului direct. В: Актуальные научные исследования в современном мире. Переяслав-Хмельницкий, Украина, 2017, 2 (23), ISSN 2524-0986
12. Cox C.F., Sübay R.K., Ostro E., Suzuki S., Suzuki S.H. Tunnel defects in dentin bridges: their formation following direct pulp capping. In: Oper Dent. 1996 Jan-Feb; nr. 21(1)
13. Sîrbu S., Ciobanu S. Culegeri de teste. Centrul Editorial-Poligrafic Medicina, Chișinău, 2018

Theme nr.6 Methods of partial preservation of the dental pulp. Vital amputation. Indications and contraindications. Techniques and medicinal remedies used.

Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarize students with the methods of treatment of the pulpitis. Vital amputation
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. The essence of the realization of the method of vital amputation of the dental pulp.

2. Indications and contraindications for carrying out the vital amputation of the dental pulp.

3. Desensitization methods. Anesthetic solutions used in treatment.

4. Medicinal remedies used in the vital amputation of the dental pulp.

5. The technique of performing vital amputation. Conditions for performing vital amputation.
Homework

1. Write down in the workbook the sequence of the stages of the method of vital amputation of the dental pulp.

2. Know the medicinal remedies used in the treatment of pulpitis by the method of vital amputation.

3. Solving tests (bibliographic source no. 12 – Collections of tests).
Annotation

The method of vital amputation: the operative removal of the segment of inflammation from the focus with the subsequent exercise of a medicinal action on the remaining abutment. The method is based on the capacity of the root pulp to manifest reparative processes. The surgical intervention is limited to the segment of the infectious focus, the carious dentin and the pulp tissue that has undergone degenerative changes and where the inflammatory process has acquired a progressive or irreversible character.

Indication

· acute focal pulpitis,

· accidental denudation of the pulp,

· chronic fibrous pulpitis with pulp electrosensitivity up to 40 µkA

· age - in children or young people,

· unsuccessful direct or indirect capping,

· it is performed only in multirooted teeth.
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Theme nr.7 Notion of pulp regeneration. Indications and contraindications. Methods and techniques.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with pulp regeneration methods.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Notion of pulp regeneration.
2.  Indications for pulp regeneration.
3. Contraindications for pulp regeneration.
4. Techniques and remedies used in pulp regeneration.
5. Possible complications in the treatment of pulpitis by the method of pulp regeneration..
Homework

1. Write the indications and contraindications of the pulp regeneration method in the form of a diagram in the workbook.
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
Annotation

Goals of regenerative endodontics

Regeneration of a functional pulp tissue, which:

· to lead to the formation of dentin when needed;

· to be able to respond to stimuli (± noxious)

Options for regenerative endodontics

Root canal revascularization (with the help of blood clot)

· "Scaffold" injection

· Adult stem cell therapy

· Pulp implantation

· 3D cellular printing

Revascularization of root canals/root pulp

Apexification

· Induction of a calcified barrier in an open-apical root

· Ca (OH)2 – risk of fr., no. raised by meetings

· MTA – 1 session, the root remains fragile, but promotes root development

Apexogenesis

· Vital pulp therapy to encourage physiological apex development

· In teeth that have not lost their vascularity

Revascularization protocol

Indications (Cohen ed. 10): - immature permanent teeth with open apex, with negative vitality tests

Session 1 - Determination of working length (minimal instrumentation) - Irrigation with 20ml NaOCl (%↓- 0.5%), then 20ml ClHex (0.12-2%) - Drying (paper cones) - Ca(OH) application 2. Sealing with sterile sponge + temporary obturation in 3-4 weeks.

Session 2- over 3-4 weeks - Evaluation (in case of persistence of an acute infection - repeated application of Ca(OH)2.) - Anesthesia without vasoconstrictor (ex: Mepivicaine 3%) - Abundant and slow irrigation with NaOCl - Drying - Periapical tissue irritation and bleeding - Apply ≈ 3mm MTA, then coronary restoration.
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Theme nr. 8 Surgical methods of pulpitis treatment. Vital extirpation. Indications and contraindications. Operating times.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarize students with surgical methods of pulpitis treatment.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions
1. The purpose of using the surgical method in the treatment of pulpitis. 
2. Indications for the application of the surgical method of treatment of pulpitis. 
3. Contraindications to the application of the surgical method of pulp treatment. 
4. The method of vital extirpation. 
5. Advantages and disadvantages of the vital extirpation method. 
6. Anesthesia techniques in the use of the vital pulp extirpation method. 
7. Possible complications in the treatment of pulpitis by the method of vital extirpation.
Homework

1. Write in the form of a diagram in the workbook the clinical picture and the differential diagnosis of chronic pulpitis. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
Annotation

Vital extirpation is the surgical intervention by which the coronary and root pulp is completely removed after its insensibility through anesthesia.

Indication

· irreversible pulpitis

· the failure of pulp capping
· failure of vital/devital amputation

· hyperesthesia and dentinal hypersensitivity that do not respond to the therapeutic means indicated for this pathology.

· pathological dental abrasions.

· large coronal or corono-radicular lesions, caused by the evolution of carious processes or by fractures, which require the use of anchoring means at the level of the pulp chamber and a root canal in order to achieve the coronal or corono-radicular morpho-functional restoration.

· radicular fractures in the coronary or middle thirds

· occlusal rebalancing

· the presence of endo pathology

· periodontal with the installation of retrograde pulpal inflammation, due to the existence of deep chronic marginal periodontopathy

· dental dislocation

· teeth present in the focus of the fracture

· teeth present in the vicinity of pathological formations at the level of which surgical intervention will be performed and pulpal vasculo-nervous bundles will be damaged (maxillary cysts, osteitis, osteomyelitis, benign tumors).

Contraindications

· the existence of lesions with significant loss of dental hard tissues, extended far in depth, which make impossible the correct isolation and morpho-functional coronal-radicular restoration following endodontic treatment

· deep chronic marginal periodontopathy with dental mobility of degree II to III.
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Theme nr.9 Amputation and devital extirpation of the dental pulp. Indications and contraindications. The technique of amputation and devital extirpation. Medicinal remedies used (arsenic and non-arsenic paste) and their mechanism of action.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarizing students with dental pulp sensitization methods: devital amputation and devital extirpation in pulp treatment.
The lesson plan

1. The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Indications and contraindications to perform non-vital amputation method in pulpitis treatment.

2. The composition of arsenic and non-arsenic (paraformaldehyde) remedies. Delivering forms. Commercial names used in daily practice.

3. Mechanism of action for arsenic and non-arsenic remedies. Technique for application. Necessary conditions to respect for their application.

4. Technique and stages to perform vital amputation method.

5. Errors and complications occurred after pulpitis treatment with non-vital amputation method.

6. Indications and contraindications to perform non-vital extirpation method in pulpitis treatment.
7. Technique and stages to perform non-vital extirpation.

8. Necessary instruments to perform non-vital extirpation.

9. Possible complications after application the arsenic remedies.
Individual work
1. Write the composition of arsenic and non-arsenic medications in the workbook.

2. Describe the technique and stages of performing the devital amputation and devital extirpation method.

Annotation

Devital amputation (devital pulpotomy) – is a surgical method that consists in the removal of the coronal pulp after chemical desensitisation, with preserving the radicular pulp (mummified).

Indications: Devital amputation is a necessary therapeutic act, which, due to the repercussions it can have over time on the apical periodontium, is applied only in particular conditions, namely to:

· Molars of elderly people;

· Wisdom teeth;

· Periodontal mobile teeth;

· Temporary teeth;

· Teeth with very curved canals;

· Only for multiradicular teeth;

· Irreparable impermeability of the canals;

· Serious general condition of the patient (in stationary conditions).
It is totally contraindicated in the case of acute purulent pulpitis or necrotizing pulpitis.

Devital extirpation – is a surgical method by which the coronal and radicular pulp is completely removed after chemical desensitization.

Indications:

· Cases in which anesthesia cannot be used due to allergy to the anesthetic substance, general diseases that contraindicate anesthesia, the impossibility of injecting the anesthetic substance due to conditions at the site of anesthesia election (tumors, trismus, temporomandibular ankylosis, infections);

· Teeth with very curved canals that do not allow permeabilization up to the apex;

· Teeth located distally on the arch, to which access is difficult, requiring several sessions to treat all canals;

· The use of this method is indicated in all forms of pulpitis.
Contraindications:

· Extirpation for prosthetic purposes in teeth without carious processes, because there is no cavity in which to apply the necrotic chemical dressing;

· Partial and total purulent pulpitis in which the application of arsenic can lead to periodontal complications through its rapid diffusion;

· Chronic open granulomatous pulpitis, due to the fact that the pulpal hyperplasia occupies the carious cavity and prevents the tight closure of the necrotic dressing;

· Caries with subgingival evolution, where closing the arsenical dressing poses particular problems;

· The absolute impermeability of the root canals;

· Application of the method to seriously ill patients in stationary conditions (myocardial infarction, serious neurotic states).
These contraindications to the use of the devital pulp extirpation method will motivate the application of devital amputation, which has an unfavorable prognosis (more than 90% of complications in the form of transition to periodontitis). According to the opinion of V. Ivanov and other authors, the method has more historical than practical interest.

In dental practice, in order to desensitize the dental pulp, various chemical substances with a necrotic effect on living tissues are used. Among them arsenic anhydride (arsenic), trioxymethylene, phenol. The most frequently used is arsenic trioxide, which is presented in the form of: powder (crystals), arsenical paste, arsenic fibers, dosed granules. The dressing with arsenic powder is maintained for 48 hours in multiradiculars and 24 hours in monoradiculars. Paraformaldehyde-based preparations are used for chemical desensitization: Toxavit, Pulpatoxin, Pulpex, which are maintained after application for 10-15 days. These preparations also mummify the pulp, which is why the subsequent application of tricresol formalin is suppressed.
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Theme nr.10 ethods and techniques of mechanical preparation of the endodontic space. Instruments. Consecutive stages. Determination of working length.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to assimilate the stages of mechanical and medicamentous treatment of root canal after dental pulp extirpation; to know the instruments used in the treatment.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Purpose of mechanical processing of root canals.

2. Requirements for the mechanical preparation of root canals.

3. Rules for correct performance of mechanical preparation.

4. Stages of mechanical root canal treatment.

5. Methods of determining the working length of the root canal (tactile, radiological, clinical-radiological, electronic).

6. Endodontic modeling techniques: classic, step-back, crown-down. Work stages. Instruments.
Individual work
1. Write down the stages of mechanical root canal treatment in the workbook.
2. Solving tests (bibliographic source no. 12 – Collections of tests)

Annotation

Mechanical root canal treatment is carried out with the help of root canal needles intended for this purpose. The goal of the treatment is to widen the root canals in order to perform the root canal obturation correctly.

The mechanical treatment in extirpation must comply with the following rules:

· It is done all at once along the channel;

· Work in perfect aseptic conditions;

· Do not trepanate the apex, keeping an apical pulp abutment of 1-1.5 mm;

· Chemical permeabilization means are not used during the mechanical treatment.

The mechanical treatment is carried out by manual methods with the help of canal needles, by the conventional technique, the regressive telescoping technique (step back), the progressive telescoping technique (step down), and the combined technique (step down, step back).
Instruments for mechanical preparation: manual (Kerr drill/reamer needles, Kerr file/file needles, Hedstrӧm needles, Flex-R file needles), stainless steel rotary (Gates-Glidden burs, Largo burs) nickel-titanium rotary ( ProFiles, ProTaper, Light Speed ​​cutters).
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Theme nr.11 Magnification of the operating field in endodontics. Devices and their features. Methods and techniques.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to assimilate the importance of magnification in endodontics.
The lesson plan

1. The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Notion of magnification of the operating field in endodontics.

2. Devices used in the magnification of the operative field in endodontics.

3. Methods and techniques for magnifying the operative field in endodontics.

4. Advantages in using the microscope in endodontics.
Individual work
1. List in your workbook the advantages of using the microscope in endodontics.

2. Solving tests (bibliographic source no. 12 – Collections of tests).

Annotation

     Among the outstanding advantages offered by the dental microscope are:

· identification of additional channels

· identification of the entrance holes in the canals

· identification and treatment of calcified canals

· restoring incorrect root canal treatments

· identification of root perforations and their sealing

· visualization and removal of broken needles from the canals

· detection of root fractures
Bibliography
1. Lectures material.

2. Borovski E. Stomatologia terapeutică. Chișinău: Lumina, 1990.
3. Andrei Iliescu. Tratat de endodonție. vol. I. Editura MEDICALĂ. Bucureşti, 2014, 1-480 pag. ISBN: 978-973-39-0773-2.

4. Andrei Iliescu. Tratat de endodonție. vol. II. Editura MEDICALĂ. Bucureşti, 2014, 481-931 pag. ISBN: 978-973-39-0775-6.

5. Mocanu Constanța, Vataman Maria. Endodonție practică. Editura Apollonia. Iași, 2000, 315 pag. ISBN 973-9333-26-5.

6. Richard E. Walton, Mahmoud Torabinejad. Principles and practice of endodontics, 3rd edition. SAUNDERS publish, USA, Philadelphia, 2002. 580 pag. ISBN-13: 978-0-7216-9160-2. 

7. Sorin Andrian, Cristian Levente Giuroiu,  Irina-Draga Căruntu,  Ludmila Lozneanu. Dental Pulp: Correspondences and Contradictions between Clinical and Histological Diagnosis. Published online, 2015 May . (https://www.ncbi.nlm.nih.gov)
8. Nicolaiciuc V. Dental pulpitis and elements of endodontic therapy. Centrul Editorial Poligrafic Medicina, 2013
9. Louis H. Berman, Kenneth M. Hargreaves. Cohen's Pathways of the Pulp. 12th Edition. 2020. ISBN: 9780323673037.
10. Бирагова А.К. Клинико-экспериментальные аспекты лечения глубокого кариеса и острого очагового пульпита с использованием комбинированных лекарственных паст. Автореф. дис. канд. мед. наук. Ставрополь, 2011
11. George T.-J. Huang. Dental Pulp and Dentin Tissue Engineering and Regeneration – Advancement and Challenge. Published online 2011 Jan 1. (https://www.ncbi.nlm.nih.gov)
12. Рувинская Г.Р. Современные принципы консервативного лечения пульпита. Г.Р. Рувинская, Ю.В. Фазылова Современные проблемы науки и образования. 2012. № 5. URL: www.science-education.ru
13. Sîrbu S., Ciobanu S. Culegeri de teste. Centrul Editorial-Poligrafic Medicina, Chișinău, 2018

Theme nr.12 Irrigation and disinfection procedures of the endodontic space. Medicinal remedies used and their mechanism of action.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to master endodontic irrigation procedures.
The lesson plan

1.The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Permeability of root canals. Rules. Stages.

2. Permeabilizing chemicals. The principle of their action.

3. Antiseptics for endodontic use. Classification. Composition. Use.

4. Requirements for the antiseptics used in the medicinal treatment of the root canal.

5. Medicinal processing techniques of root canals.
Individual work
1. Write the classification of endo irrigants in the workbook.

2. Solving tests (bibliographic source no. 12 – Collections of tests)
Annotation

Requirements to the root canal irrigation solution/irrigator (according to Zehnder):

· Non-toxic;

· Non-caustic for periodontal tissues;

· With reduced allergic potential;

· With an antibacterial spectrum as wide as possible;

· To inactivate endotoxins;

· To dissolve the necrotic remains;

· To prevent the formation of dentinal detritus or, once formed, to be able to dissolve it.

The most commonly used irrigants are: sodium hypochlorite, chlorhexidine gluconate, ethylenediaminetetraacetic acid (EDTA), citric acid, MTAD (mixture of tetracycline and disinfectant solution).

Sterilization of root canals by physico-chemical procedures: diathermy with medium waves, insufflations of drugs in gaseous state, iontophoresis, ozone therapy, laser.
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Theme nr.13 Root canal filling materials. Classification. Physical-chemical properties.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to familiarize students with root canal filling materials.
The lesson plan

1.The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Purpose of obturation of root canals.

2. Root canal obturation materials. Classification.

3. Requirements for root filling materials.

4. Physico-chemical properties of root filling materials.
Individual work

1. Write down in the workbook the operative times in the canal obturation technique by individual cone shaping.

2. Record the operating times in the cold lateral condensation technique in the workbook.

3. Record the operating times in the hot lateral condensation technique in the workbook.

4. Solving tests (bibliographic source no. 12 – Collections of tests).

Annotation

Root canal obturation is the final stage of endodontic treatment.

Obturation of the root canals has the following purposes:

1. Hermetic closure of the root canals (over the entire length and width) up to the apex, to prevent infection of the apical periodontium.

2. Blocking the microflora in the dentinal canaliculi and thereby creating unfavorable conditions for their development.

3. Creating the conditions for the healing of the apical periodontium, for closing the apical orifice based on cementoid or neodentinogenetic scarring, or periapical osteoid scarring. Contribution to the regeneration of pathologically changed periapical tissues.

To achieve the above, it is necessary to use a material for obturation of the root canals, which would possess a lot of positive properties.

Classification of obturation materials for obturation of root canals.

There are several classifications of modern obturation materials. Based on the physical state at the time of introduction into the root canal, and the physical state in which the material is kept, they are classified as follows:

1. plastic pastes, which harden in the canal: • materials from the group of cements based on zinc oxide-eugenol: EUGEDENT V, ENDOBTUR (SEPTODONT), CARIOSAN (CHEMAPOL). • pastes based on zinc oxide-eugenol: Eugedent, Endometazona (Septodont). • zinc oxyphosphate cements: Phosphate cement, hydrophosphate cement. • gutta-percha materials. • bakelite (based on resorcinol-formalin – paracin, fluorodent, resodent, etc.) • hermetic pastes based on epoxy resins: AH-26, TERMASIL (Dentsplay), АН+. • pastes with calcium hydroxide: BIOCALEX, ENDOCAL (SEPTODONT), APEXID, etc.

2. Plastic pastes, which do not harden in the canal: • pastes with long-lasting antiseptic action: Iodoform, Rocle's, Gizi. • pasta with biological action (based on calcium hydroxide).

3. Semi-solid and solid materials: • Gutta-percha cones. • Silver cones. • Cones made of synthetic resins.

Authors A.И. Nikolaev and L.M. Tsepov divide all the materials into three large groups — according to the indications

· materials for temporary obturation of root canals.

· materials for permanent filling of root canals.

· materials for unclogging root canals.

In the same source, the following classification is presented:

1. Plastic materials for obturation:  non-solidifying (which do not harden)  solidifying (which harden).

2. Primary solid materials for obturation. According to another classification, the materials for sealing the channels are divided into 2 types: 1. Sealer — "to seal" (eng. to seal) sealing substance. 2. Filler — "to fill" (eng. to fill, to obturate) substance, which fills the lumen of the canal. Non-solidifying materials are resorbed in the canal, they do not ensure a long and safe obturation of the apical hole, therefore currently such materials are not even used for long-term obturation. But they are quite effective for temporarily blocking the canals. Solidifying plastic materials are also called endohermetic, or sealers.

Another classification was proposed by Стрелюхина Т.Ф., who highlighted three groups of canal fillers:

1. non-solidifying plastic pastes: sea buckthorn, thymol, lysozyme-containing, calcitonin-containing, iodoform-containing, etc.

2. Solidifying plastic materials.

3. (semi) solid filling materials (cones): • gutta-percha, • plastics, • copper, • silver.
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Theme nr.14 Root canal obturation techniques
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson:  to familiarize students with root canal obturation techniques.
The lesson plan

1. The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1.  Root canal obturation methods. Classification.

2. The technique of obturation of the canals by the individual modeling of the cone.

3. Cold lateral condensation technique. Operating times. Instruments. Materials.

4. Hot lateral condensation technique. Operating times. Instruments. Materials.

5. Gutta-percha vertical hot condensation technique. Operating times. Instruments. Materials.

6. Thermomechanical condensation technique of gutta-percha. Operating times. Instruments. Materials.

7. The technique of injecting softened gutta-percha by heating. Operating times. Instruments. Materials.

8. Other modern root canal obturation techniques (thermoplastic)..
Individual work
1. Write down in the workbook the operative times in the canal obturation technique by individual cone shaping.

2. Record the operating times in the cold lateral condensation technique in the workbook.

3. Record the operating times in the hot lateral condensation technique in the workbook.

4. Solving tests (bibliographic source no. 12 – Collections of tests)
Annotation

The technique of obturation of the canals by the individual modeling of the cone.

Indication: canals wider than the thickest standardized gutta-percha cone.

Operating times:

a. Simultaneous softening by heating several thick gutta-percha cones held together with dental forceps in a flame;

b. The transformation of the individual cones, by rolling under pressure between two sterile glass plates, into a single gutta-percha mass as homogeneous as possible, with a smooth surface, on which no gaps or even grooves can be observed that betray the outline of the original component cones ;

c. Modeling the gutta-percha roll, in a cone of thickness suitable for the caliber of the canal;

d. Water cooling of the newly shaped cone;

e. The clinical-radiological test of the individualized cone consists in checking its correct fixation in the root canal, by friction, which must take place at a distance of 1-2 mm from the radiological apex.

Lateral hot condensation technique of gutta-percha.

Advantages: much more effective protection against interface microleakage compared to cold condensation.

Indications: improvement of gutta-percha canal fillings performed by cold lateral condensation that have insufficient density in the two thirds of the coronal; improvement of inhomogeneous gutta-percha fillings, with empty spaces, made by cold lateral condensation.

Gutta-percha vertical hot condensation technique.

Advantages of the technique: excellent technique; homogeneous obturation.

Disadvantages of the technique: laborious, time-consuming, requires excessive canal widening.

Operating times:

- Introduction of a minimal amount of sealing cement in the apical portion of the canal;

- Styling the main cone with sealing cement and pushing it into the canal until it locks, 2-3 mm from the apical constriction;

- Sectioning the cone with a heated instrument, at the base of the emergence hole of the root canal;

- Flowing the softened end of the cone into the canal with a non-heated plugger of a caliber corresponding to the coronal third of the canal;

- Inserting a heated spreader into the gutta-percha mass and flowing the softened material further, towards the apex, with an unheated plugger of appropriate caliber;

- Repeating the alternative maneuvers of softening and condensing the gutta-percha until a compact obturation is achieved in the apical potion of the canal, using only the material provided by the main cone;

- The rest of the canal, the middle and coronal portions are closed by successively adding gutta-percha cone segments of about 3 mm (2-4 mm), having a caliber similar to the respective area of the canal;

- The softening of a new segment of the cone is done in the canal, also with the heated spreader, in such a way that it also penetrates the already condensed gutta-percha mass to ensure the continuity of the obturation;

- Simultaneous condensation of the gutta-percha of the added cone segment and the contact portion of the mass that has already blocked part of the canal, with an unheated plugger of suitable caliber, which ensures the homogeneity of the obturation;

- As the canal obturation is completed, progressively larger caliber pluggers from the selected set are used.
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Theme nr.15 Errors and complications in the diagnosis and treatment of pulpits. 
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to study the possible errors and their complications in diagnosis and treatment the pulpitis, methods of prevention and their avoidance. 
The lesson plan

1.The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Errors and complications in pulpitis diagnosis.

2. Errors and complications in pulpitis treatment.

3. Immediate and delayed complications in pulpitis treatment.

4. Prophylaxis of complications occurred in diagnosis and treatment of pulpitis.

Individual work
1. List the errors and complications in the diagnosis of pulpitis in the workbook.

2. List the errors and complications in the treatment of pulpitis in the workbook.

3. Solving tests (bibliographic source no. 12 – Collections of tests).
Annotation

     The largest number of errors in the treatment of teeth comes from pulpitis. Some authors believe that this happens due to the imperfection of the diagnosis and the differential diagnosis of various conditions of the pulp, including its inflammations.

     Various forms of classification, sometimes extremely complicated, of pulpitis based not so much on clinical signs as on anatomopathological data create difficulties in establishing a precise diagnosis, which prevents the choice of the most rational method of treating pulpitis.

     Establishing a correct diagnosis for one or another form of pulpitis is hindered by the superficial anamnesis regarding the nature of the pain symptom, ignoring the chronological data about the time of the declaration of the first signs of the disease and about the dynamics of the evolution, including previous treatments. An important help in establishing the correct diagnosis can be brought by the patient's accusations of radiating pain in some region of the face and the explanation of the nature of the pain sensation.
Among the possible errors and complications in the treatment of pulpitis, the main place belongs to the wrong choice of treatment method. The perfect knowledge of the anatomo-topographic structural peculiarities of the tooth chamber and the root canals in each group of teeth is a key to the correct opening of the pulp chamber and the prevention of possible complications.

     Prevention of arsenical necrosis of the gum, jaw bone can only be achieved by following the technique of introducing the arsenical paste on the exposed pulp. The main error consists in applying the paste on the teeth in an insufficiently open carious cavity.

     The removal of the pulp is sometimes accompanied by irritation of the periodontium, regardless of the method of preliminary action on it. This reaction is manifested by hypersensitivity of the tooth to masticatory pressure, the urge to masticate and the sensation of pain on vertical percussion. The cause of this complication is the trauma of the periodontium following the mechanical rupture of the root pulp at the level of the apical orifice.

    The reflux of the paste through the apical hole of the tooth root, when the periodontium is practically intact, causes complications that can be manifested by a painful reaction of varying intensity or acute periodontitis with signs of ostitis and periostitis that will require surgical intervention.
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